In this poster we present an approach to query answering over knowledge sources that makes use of different ontology management components within an application scenario of the BT Digital Library. The novelty of the approach lies in the combination of different semantic technologies providing a clear benefit for the application scenario considered.
INTRODUCTION
Enhancing the knowledge access to the Digital Library of the British Telecom is the goal of one of the case studies in the EU IST integrated project SE Knowledge Technologies (SEKT) [3] .
In current interfaces to Digital Libraries, users pose keywordbased queries to perform document retrieval. However, these keywords to do not directly represent the semantics of the information need of the user.
We have implemented an approach that allows the user to perform structured natural language queries against the information contained in the Digital Library. The semantics of the information and the user queries is defined by an underlying ontology. Further, in order to allow structured queries against the initially unstructured content of the library, we rely on ontology learning techniques to make both the structure and the semantics of the content explicit.
As a result, users are able to ask queries such as "Who wrote a document which talks about network protocols?", i.e. queries that (1) allow to relate different knowledge sources (bibliographic metadata and concepts from the unstructured content), (2) do not only allow to return documents, but structured answers to the query. Figure 1 shows a screenshot of the web browser-based knowledge portal to the BT Digital Library, displaying the result of such a structured natural language query. 
INTEGRATING HETEROGENEOUS KNOWLEDGE SOURCES
As shown in the bottom of Figure 2 , the knowledge sources of the BT Digital Library comprise databases with bibliographic metadata, topic hierarchies, such as INSPEC [6], but also unstructured sources such as fulltext documents with different formats. All these heterogeneous knowledge sources are integrated into a common ontology, which is based on Proton [5] . While the structured information sources are integrated using a mapping of the underlying structures to the ontology, we obtain structured ontologies from the unstructured sources with the help of Text2Onto [2] .
The aim of Text2Onto is to support developers in the ontology construction process by applying text mining techniques. Ontologies automatically generated with Text2Onto can be exported to a number of formats, among these the Web Ontology Language OWL. We can easily perform user-oriented actions like querying and managing to both structured and unstructured heterogeneous knowledge source, after constructing the ontology using Text2Onto. According to our experiences, the ontologies constructed by Text2Onto are usable per se and furthermore 
ONTOLOGY MANAGEMENT AND QUERY ANSWERING WITH KAON2
The integrated ontology is managed by the KAON2 ontology management system [4], which is also the component responsible for the actual query answering. We here rely on SPARQL as the query language, which is currently supported by KAON2.
In our system, we are using the Proton ontology as the knowledge base. Proton is the SEKT-specific domain ontology, which the BT digital library data is based on. The library data are mainly captured from databases and stored as OWL instances, so that the system can apply SPARQL query to the data. Figure 2 shows that our system, besides importing the Proton ontology as well as library data captured from the data base, also includes information automatically generated by Text2Onto. The KAON2 reasoner handles the subsequent operations to manage the ontology and answer the queries. At last the result set is processed and sent back to be displayed by the BT knowledge portal.
NATURAL LANGUAGE INTERFACE
ORAKEL [1] is a natural language interface which translates natural language queries to structured queries. This translation relies on a lexicon for the underlying Proton ontology, which specifies the possible lexical representations of the ontology elements in the user queries. ORAKEL generates the lexicon partially automatically from the underlying ontology. The lexicon can be refined manually with appropriate tool support From the user's view, they are able to directly interact with BT digital library portal, by accessing the library data with natural language questions, which are translated into SPARQL queries by a component called ORAKEL. The underlying mechanism however is hidden from the users -the only thing user need to do is to input the query just as their normal questions and then get the result from the portal.
From the view of usability and human factor engineering, this interface has the big advantage of bringing the user out of the game of guessing and trying the keywords in the entry of the webpage portal. Obviously, most people have the experience of struggling with the keywords of the query, especially when their searching target is uncertain. This interface enables users to query the data by the relations among them without knowing any keyword included in the data.
CONCLUSION
We have presented an approach that combines different ontology management, learning and reasoning techniques in order to allow question answering in the BT Digital Library. The users are able to perform structured natural language queries against a variety of knowledge sources in an integrated manner with a well-defined semantics provided by the underlying ontology. The novelty of our system lies in the combination of different tools for natural language question interpretation, ontology learning, query answering as well as reasoning. 
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